Ironically, it is perhaps because of the strong prima facie case for a link between classical Marxism and thermodynamic conceptions that the argument is so fervently advanced that Marx neglected thermodynamics. Some of the leading figures in ecological economics have gone to extraordinary lengths to separate at birth the Marxian and ecological critiques and then to deny any direct relationship through a series of disconnects: (a) Marx and Engels's own integration of thermodynamic concepts into their analysis (admittedly not given strong emphasis or even understood in later Marxist thought) is simply ignored; (b) circumstantial evidence is offered to suggest that Marx and Engels actively rejected some of the crucial discoveries in thermodynamics in their day; (c) it is alleged that Engels went so far as to cast doubt on the entropy law itself; and (d) the fact that early developments in ecological economics occupied the same intellectual universe as Marxism, which led to much cross-fertilisation of thought, is downplayed if not deliberately obfuscated.
The leading role in criticising Marx and Engels for neglecting and/or misunderstanding thermodynamics has been taken by Martinez-Alier, not only in his very influential book Ecological Economics but also in other, frequently cited, writings, appearing in such high-profile journals as Ecological Economics, New Left Review, and Socialist Register. Recent analyses by ecosocialists have strongly challenged these arguments with respect to Podolinsky and MarxEngels, demonstrating that Podolinsky's perfect-human-machine model of ecological economics was fundamentally flawed from the standpoint of thermodynamics itself (a fact that the founders of historical materialism clearly recognised at the time).7
It is perhaps not surprising therefore that greater emphasis has been placed of late on the criticism that Engels (and by imputation Marx) rejected the second law of thermodynamics itself. Thus, in an article in the 2007 Socialist Register, Martinez-Alier underscored Engels's alleged 'unwillingness to accept that the First and Second Laws of thermodynamics could apply together' -a claim that was often presented previously as simply 'another interesting point ' .8 Martinez-Alier's current reputation as the foremost historian of ecological economics makes his criticism in this regard particularly important. Nevertheless, it should be noted, he is not the only one to issue such charges. Much earlier, the renowned social theorist Daniel Bell suggested: 'He [Engels] attacked the formulation of the second law of thermodynamics, as set forth by
